Aims: The aim of this study was to determine the correlation between illness perception and QoL in Type 2 Diabetes Mellitus (T2DM) patients.
Introduction
Diabetes is a chronic metabolic disease with symptoms of high blood glucose (Muhil, Sembian, Babitha, Ethiya, & Muthuselvi, 2014) . Based on the Basic Health Research Report, the prevalence of diabetes is approximately 6.9% in Indonesia, including Type 2 Diabetes mellitus (T2DM) (Anonymous, 2014) . The uncontrolled T2DM does not directly cause death but is a risk factor for cardiovascular disease (Inzucchi et al., 2012) . T2DM also causes various complications such as retinopathy, peripheral neuropathy, and other sequelae, so that it needs psychological support (Chew, Shariff-Ghazali, & Fernandez, 2014; Huang, Liu, Moffet, John, & Karter, 2011) . Huang, Brown, Ewigman, Foley, and Meltzer (2007) showed that people with T2DM had a worse quality of life (QoL) compared to normal population. People with T2DM can be prohibited from properly socializing with others due to their stigma for T2DM (Browne, Ventura, Mosely, & Speight, 2013) . A worsening mental health status may promote the development of T2DM complications (Feng & Astell-Burt, 2017) . T2DM complications cause QoL deterioration when compared with patients who do not experience complications (Kiadaliri et al., 2014; Qaseem, Humphrey, Sweet, Starkey, & Shekelle, 2012) . A patient's QoL may be influenced by chronic pain, female gender, lower education level, increased BMI, diabetes-related distress and mobility restriction (Kamradt et al., 2017) . Furthermore, illness perception and coping, may influence QoL (Tiemensma, Gaab, Voorhaar, Asijee, & Kaptein, 2016) . Patients may develop their own perspectives about their health, disease and treatment due to the coping process (Dorrian, Dempster, & Adair, 2009) . During the coping process, cognitive and behavioural strategies are required to address the health situation (Van Lankveld, Bosch, Van De Putte, NÄRbng, & Van Der Staak, 1994) .
for adjusting for the clinical characteristics. Clinical characteristics data such as age, random blood glucose level, BMI, and duration of illness were used to find out about clinical characteristics that affect the QoL spesifically. 
Results
In this study, a total of 110 T2DM patients with complications were recruited during May-July 2016 from the Pringsewu Government Hospital, Lampung. In general, we found an association between illness perception and QoL in T2DM. Illness perceptions were reported as descriptive scores from each domain of the perception BIPQ, as shown in Table 2 . Descriptive statistics of the BIPQ scores showed that T2DM patients had positive perceptions in all domains. The low scores of consequences, identity, concern and emotional response showed that patients may control their concern and emotional responses. The high scores in the timeline, personal management, treatment management and illness coherence domains showed that Indonesia T2DM patients had positive feelings and perceptions about their disease and treatment. According to patients' beliefs, the main causes of T2DM are unhealthy diet (92.7%, 102/110;), unhealthy lifestyle (51.8%, 57/110), genetic factors (40.9%, 45/110), stress (3.6%, 4/110), obesity (1.8%, 2/110) and pregnancy (0.8%, 1/110). 
Discussion
Our study found a correlation between illness perception and QoL in Indonesian T2DM patients. Indonesian T2DM patients had positive perceptions of their illness and treatment. Their QoL was good according to all SF-36 domains. The personal management, consequence and identity of this patient population should be modified to increase vitality. Treatment outcome, emotional response and coherence were also associated with emotional function.
Characteristic disease factors such as hyperglycaemia conditions may influence patient QoL due to disease severity and symptoms. Thommasen and Zhang (2006) showed that high blood glucose levels cause worst SF-36 domains score. On the other hand, older patients have more stable emotional well-being, which could be due to family support. Indonesia has a unique culture in which religion and social relationships can support patient treatment. Indonesian diabetic patients have positive perceptions about their disease and treatment. From the timeline domain, they viewed T2DM as a chronic illness that cannot be cured, but can be controlled with appropriate therapy. Their personal management and illness coherence showed that they were sure they can control gjhs.ccsenet.org
Global Journal of Health Science Vol. 10, No. 7; 2018 their illness by themselves and understand their illness and symptoms well. Furthermore, the patients felt that T2DM does not have serious consequences, so they do not worry and do not think too much about the disease. They also did not feel emotionally about T2DM, and they did not report experiencing many symptoms related to T2DM. The same result was reported by Broadbent et al. (2006) about the BIPQ score. Our results of perception measurements are better results compared with Petriček et al. (2009) , who showed that the perception measurement obtained worse results in all domain measurements.
We found that the T2DM patients had more energy and fuller of more spirit than expected. Therefore, their daily activities were not limited. The limitations of their physical condition may cause emotional disruptions such as depression and disappointment. This can be due to the coping process of the patients because they have to change lifestyle factors such as food, exercises and daily medication use. For some people, coping is not easy and may influence psychological conditions due to daily activity restriction (Coelho, Amorim, & Prata, 2003) .
The T2DM patients felt that their conditions were the same as other healthy people and did not report feeling more pain than others or hoping that their illness will not get worse. This situation can be caused by social support from family members and/or neighbours, which may influence the diabetes-related distress and patient QoL (Karlsen, Oftedal, & Bru, 2012 ). Indonesia's culture is different from that of other countries. Social relationships in Indonesia are very close. People like to visit and to help their neighbours or relatives face their diseases. During visitation, they give both financial and psychological support so that patients feel comfortable and have full spirits to cope with their disease.
Sex from demographic data showed significant weak and positive correlation with personal management, treatment management, coherence, and emotional representative. These results were in line with Boonsatean, Carlsson, Rosner, and Ostman (2018); Tribbick et al. (2017) which showed the correlation between sex and illness perceptions. The education and salary levels have significantly weak and negative correlation with consequence of illness perception domains. The negative correlation shows that the lower the education levels the patient have the higher the consequence to their live. The same meaning applied to salary level. These results were in line with Boonsatean, Rosner, Carlsson, and Östman (2016) study, which shows low education and low income levels had a greater negative effect on their lives. Boonsatean et al. (2016) said that the patients with lower education levels were correlated with low knowledge which affect their self-management strategies and worsen the consequence that they have.
The present study shows a weak and significant correlation between demographic data and QoL. Number of complications were shown to be weakly correlated with physical function, role limitation due to physical function, emotional well-being, social function, and pain domains, meaning that the more the complication, the worse the physical function that patients have, the patients felt shy to meet other people because of their disease, and felt more pain than before they have the complications. Generally, patients with more complications have worsen QoL. The same result was present in Trikkalinou, Papazafiropoulou, and Melidonis (2017) study, which stated that complications has good correlation with QoL, the higher the number of complications the worse the QoL. This study also found that microvascular complications did not have a great effect on QoL, but the combination of microvascular and macrovascular complication had it (Trikkalinou et al., 2017) . Patients with more complications felt more pain, which directly affecting the QoL. Majoor et al. (2018) also showed the same result, the pain that the patient received from their illness would affect the QoL.
Generally, we found that patients' illness perception have a significant weak positive correlation with QoL. It shows that the better the patient illness perception, the better the QoL, and the opposite. A previous study had the same results, which showed a significant correlation between illness perception and QoL (Nabolsi, Wardam, & Al-Halabi, 2013; Scharloo et al., 2007; Tiemensma et al., 2016) . As examples, identity has moderate and negative correlation with vitality domain (r: -0.431; p: 0.001). These describe that the higher the patient identity of their symptoms which caused by TD2M, the worst the vitality they have. It caused by the awareness of the patients about their symptoms which lead to their helpless to the illness, and influence to the worst of a patients vitality. According to the correlation between illness perception and QoL, the timeline and treatment management of the BIPQ domains was the only one that did not correlate with the QoL domains. Patients do not think that the duration of their illness is something serious and they also think that it does not affect their QoL. Yaraghchi, Rezaei, Mandegar, and Bagherian (2012) found that patients with negative illness perceptions were more likely to experience future disability, decreased healing time, and increased medical services compared to those with worse illness. The previous study reported that the timeline domain did not correlate with QoL (Timmers et al., 2008) .
The QoL were predicted by illness perception domains. Furthermore, in this study we found that 3-26% variations in QoL were predicted by illness perception domains (R (2013) are in line with these results. The wide variations in the coefficient of determination were caused by different questions in each domain. As examples, the coefficient of determination showed that personal management consequence, and identity explained 26% of the variance of vitality. Personal management had a significantly weak and positive correlation with vitality (r: 0.243; p: 0.004). Positive value in the result showed that the higher the personal management scores in patients' with diabetes, the best the vitality they had. Consequence and identity had weak and negative correlations with vitality (r: -0.243; p: 0.021, r: -0.306; p: 0.004, respectively). Negative values mean that the higher the consequence and identity scores, the worst the vitality the patients had.
Our study found that negative illness perception was correlated with a worse QoL. The previous study had the same results, which showed that diabetic patients' illness perceptions affected their QoL (Mohamed et al., 2016) . The present study supported the previous studies regarding the association between illness perception and QoL (Catunda, Seidl, & Lemétayer, 2017; Rahimi, baljani, & Zadgasem, 2012; Rawlings, Brown, & Reuber, 2017) . Salemi, Hasemi, and Arefi (2016) also reported that illness perception in BIPQ domains significantly affected the QoL of SF-36 domain scores. Similar results were found in previous studies, which showed that BIPQ perception has a positive correlation with QoL domains (Holbein et al., 2017; Kalantari et al., 2012; Yaraghchi et al., 2012) . Jorgensen (2014) showed that cognitive treatment for patients' illness perception increased patients' QoL. Asnani, Barton-Gooden, Grindley, and Knight-Madden (2017) was in line with Jorgensen (2014) which further showed knowledge was strongly correlated with positive illness perceptions.
We show the association among clinical characteristics, illness perception and QoL. The final finding shows that high levels of random blood glucose may cause negative emotional responses. This situation may limit the patient's role which is mostly due to their emotional function. The same result from previous study showed the deterioration of QoL due to the high blood glucose, because patients felt unsatisfied from their treatment (Andayani, Izham, Ibrahim, & Asdie, 2010) . The present study has certain limitations that need to be considered when interpreting the results. Because the sample size of these experiments is relatively small, future studies with larger sample sizes are recommended. Additionally, the data were collected by self-reported instruments, and the probable bias is one of the limitations of the study.
Conclusion
This study showed the significant weak and positive correlation between illness perception and QoL in T2DM patients. It means that an education strategy is needed to improve patient illness perception, especially regarding emotional response, so that the patient QoL will improve.
